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Grain safety is a strategically important issue that relates to national economy and 
people’s livelihood. To strengthen the supervision over the grain storage can enhance 
governments’ ability of macro control over the grain and anti-risk capability, thus 
ensure the availability of governments in needy situations. The present management 
for grain storage is generally completed manually. People measure to check the 
amount, the situation and the vacancy of grain storage. However, due to its weakness, 
this manual management is buggy and time costing. Though some granaries have 
already been equipped with digital constructions, they’re still not yet effective. The 
employees have to collect and check the data in local supervisory control at regular 
intervals, which really brings great inconvenience. 
Therefore, software with functions of real-time query and in-time alarming turns 
out to be essential for employees. The remote management system for grain storage is 
developed on the basis of grain storage. All the information from granaries distributed 
in different places can be spread timely and correctly to administrators and employees 
thus enhance the safety of grain storage. It also has significant meaning in enhancing 
the anti-risk capability of grain storage. Based on the discipline for software 
engineering and analyzing the actual situation of grain storage, the author describes in 
detail the design and implementation of remote management system for grain storage 
in chapters of demand analysis, general design, function design, system completion 
and system test. 
The remote management system for grain storage is a digital system based on 
various kinds of sensors, which includes functions of granary management, real-time 
supervision for grain amount, intelligent monitoring for grain and in-time alarming. 
Through Internet of Things technology, the system is able to achieve remote in-time 
supervision for grain storage as well as accurate management and scientific decisions 
making. Thus increase productivity and save investment for grain storage to better 
serve the business. Then, the investment for the construction of information grain 
storage management is lowered, meanwhile, the goal of unified maintenance and 
management for which can be achieved. 


















第 1章绪论................................................................................................. 1 
1.1 研究背景和意义 ............................................................................................. 1 
1.1.1 研究背景 ................................................................................................ 1 
1.1.2 研究意义 ................................................................................................ 2 
1.2 研究现状 ......................................................................................................... 4 
1.3 研究内容和组织结构 ..................................................................................... 6 
1.3.1 研究内容 ................................................................................................ 6 
1.3.2 论文结构 ................................................................................................ 6 
第 2章系统需求分析 ................................................................................ 8 
2.1 业务流程分析 ................................................................................................. 8 
2.1.1 仓管员业务流程分析 ............................................................................ 8 
2.1.2 主要业务流程 ........................................................................................ 9 
2.1.3 提交审核信息查询业务 ...................................................................... 10 
2.1.4  报表生成业务 .................................................................................... 10 
2.1.5 监管员业务操作流程分析 .................................................................. 11 
2.1.6 管理员业务操作流程分析 .................................................................. 11 
2.1.7 查询库存状态业务流程分析 .............................................................. 14 
2.2 功能需求分析 ............................................................................................... 16 
2.2.1 粮库信息录入 ...................................................................................... 16 
2.2.2 粮食出仓管理 ...................................................................................... 17 
2.2.3 粮食入仓管理 ...................................................................................... 17 
2.2.4 信息提交汇总 ...................................................................................... 18 
2.2.5 报表生成 .............................................................................................. 18 
2.2.6 审核功能 .............................................................................................. 19 
2.2.7 用户信息管理 ...................................................................................... 19 














2.2.9 参数信息管理 ...................................................................................... 21 
2.3 系统用例分析 ............................................................................................... 22 
2.4 非功能需求分析 ........................................................................................... 23 
2.5 本章小结 ....................................................................................................... 26 
第 3章系统设计 ...................................................................................... 27 
3.1系统架构设计 ................................................................................................ 27 
3.1.1 网络架构 .............................................................................................. 27 
3.1.2 技术比较与选择 .................................................................................. 28 
3.1.3 软件架构设计 ...................................................................................... 30 
3.2系统功能设计 ................................................................................................ 32 
3.2.1 系统功能结构 ....................................................................................... 32 
3.2.2 模块功能设计 ...................................................................................... 33 
3.3 数据库设计 ................................................................................................... 40 
3.3.1 概念结构构设计 .................................................................................. 40 
3.3.2 逻辑结构设计 ...................................................................................... 46 
3.3.3 物理结构设计 ...................................................................................... 47 
3.4 系统性能设计 ............................................................................................... 51 
3.5 本章小结 ....................................................................................................... 52 
第 4章系统实现 ...................................................................................... 53 
4.1系统开发环境 ................................................................................................ 53 
4.1.1 开发技术选择 ....................................................................................... 53 
4.1.2 软、硬件环境 ...................................................................................... 53 
4.2 系统管理模块 ............................................................................................... 54 
4.2.1 系统登录界面 ....................................................................................... 54 
4.2.2 用户登录流程 ...................................................................................... 55 
4.2.3 用户权限管理 ...................................................................................... 56 
4.2.4 用户管理 .............................................................................................. 59 
4.3 仓库信息管理 ............................................................................................... 62 















4.5 智能报表生成模块 ....................................................................................... 67 
4.6信息审核模块 ................................................................................................ 68 
4.6.1 仓库信息审核 ....................................................................................... 68 
4.6.2 审核粮食出/入仓信息 ........................................................................ 70 
4.7 粮食信息实时远程监控查询模块 ............................................................... 70 
4.7.1 远程粮食数量监控模块 ....................................................................... 71 
4.7.2 远程粮情监控和预警模块 .................................................................. 75 
4.8 系统测试 ....................................................................................................... 77 
4.8.1 测试用例 .............................................................................................. 77 
4.8.2 测试结果分析 ...................................................................................... 85 
4.9 本章小结 ....................................................................................................... 86 
第 5章总结与展望 .................................................................................. 87 
5.1 总结................................................................................................................ 87 
5.2 展望................................................................................................................ 88 
参考文献 ................................................................................................... 89 




















Chapter 1 Introducion .............................................................................. 1 
1.1 Research Background and Significance ........................................................ 1 
1.1.1 Research Background ............................................................................. 1 
1.1.2 Research Significance ............................................................................. 2 
1.2 Research Status ............................................................................................... 4 
1.3 Research Content and Structure ................................................................... 6 
1.3.1 Research Content .................................................................................... 6 
1.3.2 Structure of the Dissertation ................................................................... 6 
Chapter 2 System Requirements Analysis ............................................. 8 
2.1 Business Process Analysis ............................................................................... 8 
2.1.1 Warehouse Business Process Analysis .................................................... 8 
2.1.2 Main Business Process ............................................................................ 9 
2.1.3 Submit the Audit Query Business ......................................................... 10 
2.1.4 Report Business .................................................................................... 10 
2.1.5 Regulator Business Process Analysis .................................................... 11 
2.1.6 Administrator Business Process Analysis ............................................. 11 
2.1.7 Check Inventory Business Process Analysis ......................................... 14 
2.2 Function Requirement Analysis ................................................................... 16 
2.2.1 Grain Information Input ........................................................................ 16 
2.2.2 Grain Ex_Warehouseing Management ................................................. 17 
2.2.3 Grain Warehouseing Management ........................................................ 17 
2.2.4 Information Submission and Summary ................................................ 18 
2.2.5 Report Generation ................................................................................. 18 
2.2.6 Audit Function ...................................................................................... 19 
2.2.7 User Information Management ............................................................. 19 
2.2.8 Warehouse Information Search ............................................................. 20 
2.2.9 Parameter Information Management .................................................... 21 
2.3 Use-case Analysis of the System ................................................................... 22 
2.4 Non-function Requirement Analysis ........................................................... 23 














Chapter 3 System Design ....................................................................... 27 
3.1 System Architecture Design ......................................................................... 27 
3.1.1 Network Architecture ............................................................................ 27 
3.1.2 Comparison and Selection of Technology ............................................ 28 
3.1.3 Software Architecture Design ............................................................... 30 
3.2 System Function Design ............................................................................... 32 
3.2.1 System Function Structure .................................................................... 32 
3.2.2 Module Function Design ....................................................................... 33 
3.3 Database Design ............................................................................................ 40 
3.3.1 Conceptual Structure Design ................................................................ 40 
3.3.2 Logical Structure Design ...................................................................... 46 
3.3.3 Physical Structure Design ..................................................................... 47 
3.4 System Performance Design ......................................................................... 51 
3.5 Summary ........................................................................................................ 52 
Chapter 4 System Implementation ........................................................ 53 
4.1 System Development Environment ............................................................. 53 
4.1.1 Selection of Development Technology ................................................. 54 
4.1.2 Software and Hardware Environment ................................................... 53 
4.2 System Management Module ....................................................................... 54 
4.2.1 System Login Interface ......................................................................... 54 
4.2.2 User Login Process ............................................................................... 55 
4.2.3 User-privilege Management .................................................................. 56 
4.2.4 User Management ................................................................................. 59 
4.3 Warehouse Information Management ........................................................ 62 
4.4 Intelligent Grain Warehousing/Ex_Warehousing Module ........................ 64 
4.5 Intelligent Report Generation Module ........................................................ 67 
4.6 Information Audit Module ........................................................................... 68 
4.6.1 Warehouse Information Audit Module .................................................. 68 
4.6.2 Grain Warehousing/Ex_Warehousing Audit ......................................... 70 
4.7 Gain Information Real-time Remote Monitor Module ............................. 70 
4.7.1 Remote Grain Quantity Monitor Module ............................................. 71 
4.7.2 Remote Grain Depot Monitor and Warning Module ............................ 75 















4.8.1 Test Class Design .................................................................................. 77 
4.8.2 Analysis of Test Results ........................................................................ 85 
4.9 Summary ........................................................................................................ 86 
Chapter 5 Conclusions and Function Work ......................................... 87 
5.1 Conclusions .................................................................................................... 87 
5.2 Function Work .............................................................................................. 88 
References ................................................................................................ 89 

































息化建设,如图 1-1 所示。 
 







































































安全生产管理系统和 OA 办公管理系统。 
本课题主要研究实现的是“智慧粮库”系统建设中的粮食仓储管理信息系统。
其与“智慧粮库”系统结构关系图如图 1-2 所示。 
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